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METHOD F ORTBEIBANSMISS^^ 
ALLOCATED TO DIFFERENT APPLICATIONS _ 

^^^he invention is directed to a method for the transmission of payload 
data that can be allocated to different applications between_^a A-s,de and B- 

slde of ^ transmission linK, whereby data allocate Wn^iv^-' 
applicatiofsarerespectivelytransmittedwithinanAT^I^layerframe 

containing a plurality of ATM^jls in sub-structures containing ATM cells. 
Z the p'Jad data-^u^structures can be r«pec.i«eren«V 
forwarde'Sf'l^nt on receiver-side application allocations. 

Cri^cal significance is hereby accorded to the interface, wh.ch 
enables the access to the ATM network^^^ffM^dapHon^-^^n-*^ 

(also referred to as AAl). toe-^ 
The AAL is the interface between ATM and the higher protocol^laiw. 

rhte ATM-specific properties °f i|J^— '''f^ 
^layers and adapts the ATM layer to thesPifeiai^ally,. To that end, the 
data of the higher layers together with the protocol information of the AAL 
layer are packed into the information fields of the ATM cells and are 
transmitted as payload informafion. Since the AAL is responsible for the 



in 



adaptation of the services of higher layers tqATI^t^teys^o ^art^ 
network in the transmission itself. The AALl!iSe4eHhe«seM*pre*eee 
the connection between subscriber andnehvork. 

Driver programs that utiliz^: high-performance processc 
computers ,ba^er^*«.d^.p«««t are being utilized instead of specific 
processors 9t the subscriber in more and more applications. This*te«W 
also&^rraer to realize the adaptation of the data to be transmitted to 
the network requirements. Amongother things, this led to the*a*4hat*e 
AAL-tlacifled according to ,hefn.ernatio^r,da;^ ITU-T 1.362 and 
initially provided only for data transmission^J^SEfo^he transmission of 
signaling datata£»4ieiBf employed in the voice domain. 



In order to meet the demands made of the AAL layer by different 
services, this is subdivided into sub-layers^^ what are referred to as AAL sub- 
layersyhaving respeettvely differer^^^^s!^ 

The possibility of a further subdivision is expressly possible according 
to the International Standard ITU-T 1.362. Currently, the functions are 
defined as follows: u i - a. ^ 

Segmentation and reassembly (SAR)^ ^ 

^ Adaptation to the ATM structure by corresponding segmentation of 
the data to be transmitted into a size matched to the available 
information field of the ATM cell; 

fjecovery of the informational content of the information fields of ATM 
cells for the higher layer^convergence sublayer (CS); 
^ Captation to the requirements of the respective services by offering 
service-specific properties of the AAL. 

Since AAL-specific protocol elements must be inserted into the data 
stream by the higher layers for realization of the service-condition 
properties, the function CS influences the operation of the SAR. 

The demands that individual services make of the transmission can 
be compiled into classes of services. The demands are reflected in ITU-T 
1.362. 



^^^^^^^i^t^ the following ^iSS^^^^4ewibat must be taken into 
consideration in the classification into classes of services: 
Is "timing relation" required efH=»et^between source and destination; 
Is the bit rate constant or variableif and ^ 
Is a connection-oriented service or a connectionless service providect^ 

Compared to other AALs, AAL-5 has the advaritage of less ©f-a 
protocol overhead. Moreover, AAL-5 offers^ 4bat ar o p o soib i l i t ic^ for 
recognizing cell losses given employment of CRC mechanisms over the 
entire informational content. In voice transmission, AAL-5 meets most 
service demands, namely synchronization of source and destination (timing 
relation between source and destination), constant bit rates CBR, variable 
bit rate VBR, connection-oriented service, eefwe etio n -tub e-t^te} service, low 



protocol share in the payload part of the ATM cells (protocol overhead)^^ 
beneficial behavior with respect to "binary alignment". 

Only the delay in the transmission of compressed voice data caused 



by the cell filling time As long as it is a matter of the 

transmission of uncompressed ISDN data, the cell filling times play no 
particular part. In the field of mobile radio telephony, however, data 
compression is necessary in order to be able to optimally use the limited 
radio frequency bandwidth. Compression factors of 10 lead to thefect-that^ 
filliog times for an ATM cell S&e^p to 60 msec. It is therefore a 
, me an i ngf trf-gntl mobile radio telephony and potentially in other low bit rate 
applications; such as ATM -as-w©tt, to transmit more than one channel 
bun^iie^ia a^^ To thi?end, a suitable sub-structure must be defined that 
can be embedded into ATM adaption layers such as, for example, AAL-5. 

A whole multiple of ATM cells should be selected for this purpose on 
the AAL level, for example on the basis of AAL-5. AAL-5 would thereby 
enable a use of the security elements contained therein. 

It can be derived from the definition of AAL-5 that a sub-structure can 
also be definitely larger then the actual cell format and that it must be able 
to overlap the boundaries between (2 or more) cells. 

Based on the fact that data are compressed in the case of mobile 

radio telephony and, thus, a constant data stream is no longer present, the 

^(j^^rjoh^^onvoc for the possibility of dikEWiss being able to define structure 
A 

elements in the sub-structure that differ in size as well as structure elements 
jwhose- changed over time. ^ jJV'-l^e 

There s&M also be a"possibility of selecting all of the structure 

^ A 

elements of the same size and ojthus supporting CBR. There should also 
be the possibility of co-transmitting elements for supporting the 
synchronization. 

It would also be desirable to be able to transmit data streams having 
different addressees within one AAL frame. 

Additional properties of the structure elements must therefore be 
known at the transmitter and receiver, namely the size of the AAL frame, the 



length of a structure element, the plurality of structure elements in a virtual 
channel, the allocation of individual structure elements to addresses, and 
information with respect to synchronism or,^ spec ti ve t^ asynchronism and 
an information with respect to the constancy of the bit rate^^.e. CBRA/BI^ 
When^4^©le information^are transmitted in a known way within AAL frames, 
the 




leefjDf me present invention is a method for the transmission of 
payload data allocatable to different applications between an A-side and a 



B-side of an ATM transmission link, wh e r e p y data allocated to the individual 
applications are transmitted in sub-structures containing the ATM cells within 
an ATM adaption layer frame containing a plurality of ATM cells without 
greatly increasino the protocol overhead, 

This^'fe^w^fti^iy achieved in that the A-side and the B-side 
allocation of the sub-structures of an ATM adaption layer frame are defined 
by administration. 

This means that the address information of the individual sub- 
structures are administratively communicated to the A-side and the B-side 
independently of the information transmission. As a result of th e fact that the 
address information need not be transmitted and further information ^re not 
communicated or afe only communicated to a slight extent, the protocol 
overhead is increased only very slightly on average. 

Moreover, additional information with respect to the format of the sub- 
structures can be administratively defined or defined in the signaling phase 
by signaling. An administration definition is thereby recommendable for 
transmission links whose utilization does not change, for oxamp i c a 
connection between a base station and a base station controller or a mobile 
radio telephone switching center and a base station controller in a mobile 
radio tejephone sj^sten^._ ^^pj^ 




5lopment of the invention, the plurality of ATM cells 
that an ATM adaption layer frame contains is^ for e xamp l e administratively 
defined or defined in the signaling phase by signaling, this information also 
need not be communicated given an existing connection. 
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In one embodiment of ^ inv e nt i ve method, for example, whether^the 
individual sub-structures are of the same size-oe^ee* can be administratively 
defined or, fespeettvefy, can be defined by signaling in the signaling phase 

A 

in another embodiment. 

"^^^ In th^inventive method, the beginning of the first sub-structure within 

A 

a frame is preferably defined by the frame beginning. 

In a case of sub-structure elements of different size, the first element 
of each sub-structure element in especially beneficial embodiments of^aw 
inventive method indicates the length of the substructure element to which 
it belongs and, thus, when the next sub-structure begins. 

In the case of sub-structures of different size, the length of a sub- 
structure element is preferably defined by the value range i of a length 
indicator field. 

A sub-structure element is no longer present^ gtven i = 0. The 
maximum length that a sub-structure element can assume is thus defined by 
1^3^ - 1 . When the length indicator field is eight bits long^.e. one octeOthen 
up to 256 octets can be consecutively numbered.'^^^ie case of flexible 
structure elements, ttrnsv an AAL-5 frame can be composed of up to a 
maximum of 5 ATM cells. 

Given sub-structures of the same size, the length of the sub- 
structures can also be defined by administration. 

The ATM ^pdaptten '^y^^^lJ^JJI^p*^ preferably correspond to the AAL- 
5 frame according to the ATM^ 

A connection between the A-side and the B-side can be bidirectional 
with respect to the sub-structures of an ATM adaption layer frame. 

An especially beneficial development of ifi'^ventive method provides 
that the length of the sub-structure be shortened by the part provided for 
payload data when no network fstcj data are to be transmitted within a sub- 
structure given employment of sub-structures of different size. 



As needed, a sub-structure can also extend over the payload region 
of two ATM cells neighboring one another and can thus embrace the head 

information region of an ATM cell. 

jui iiiii ai ii iodjjolow on U - io basis of an examp l e . 




yfrr wi ivic . ATM cells is employed as structure of an AAL-5 

frame. The plurality of cells per structure is to be negotiated in the signaling 
within the framework of the connection setup. In the case of structure 
el^ents of flexible length, the length of a frame should not exceed 5, as 

^explained ftarther later. CJllwxmiv(£aX^ 
Whether a fixed or flexible format is to be selected is^deetefed by 
signaling. The same is true of the plurality of structure elements(i.e., sub- 
structure^ to be transmitted in a frame. 

Sub-structures within an AAL-5 frame can overlap from one ATM cell 

into the next ATM cell. 

The allocation of individual sub-structures to addresses is defined by 
administration. An additional burden on the sub-structures due to the 
transport of addressing data is thus avoided. 

So that variable-length structure elements can be chained with one 
another, each element contains a pointer^as first octet, this pointing to the 
beginning of the nex^ following element. This pointer has the length of one 
octet, so that up to 256 octets can be consecutively numbered. An AAL-5 
frame in the case of flexible structure elements can thus be composed of up 
to a maximum of five cells. This limitation is also meaningful because a 
potentially lost pointer can be immediately recovered with the beginning of 

the next AAL-5 frame. 

The disclosed method is characterized in that no address information 
must accompany the individual structure elements. Synchronization 
measures that become necessary due to frame loss can be supported on 
AAL-5 mechanisms. No additional declarations that affect the formats 
employed are needed for this purpose. The identification of the last cell of 
a frame given AAL-5 suffices. 
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Both sub-structures of flexible length as well as sub-structures 
permanently set can be employed. 

Information correlated with one another in time such as, for example, 
audio and video signals that belong together and that are transmitted in 
different channels^eipe always guaranteed to be isochronically transmitted 
along a path within a frame. 

New formats can be defined and then be negotiated by signaling 
without having to intervene in existing methods. 

For illustrating the conversion of information of a higher layer into 
sub-structures of an AAL-5 frame, the figure shows an AAL-5 frame of the 
layer two L2:AAL-5 composed of four ATM cells, respectively having a 
header H and a payload part that is not referenced in detail. Data of a 
higher layer L3:PDU1 , L3:PDU2 and L3:PDU3 are converted into this AAL-5 

The conversion of the information L3:PDU1 ^thereby leads to an 

equidistant sub-structure/4Re conversipn ofHne information L3:PDU2 leads 

to a variable sub-structuring, whereby the individual sub-structures are 

/I 

larger than cell formats; and the conversion of the information L3:PDU3 
leads to a variable sub-structuring, whereby the individual sub-structures are 
smaller than cell formats. 



